I. Introduction
Wastewater often contained many kinds of organic compounds like PCBs, pesticides, herbicides, phenols, polycyclic aromatic hydrocarbons, aliphatic and heterocyclic compounds, etc.
Removal and recovery of the above chemicals from contaminated water and recycle of wastewater will be beneficial to the environment. An overview of various physicochemical process used to treat wastewaters has been provided by Mark R. Matsumoto The contaminants removed from wastewater can be recovered. However, the drawbacks are (1)solvent loss, (2) contamination from solvent occurs if solvent used with toxicity, (3) inefficiency in reducing contaminant concentration to a relative low level. By using membrane solvent extraction, which employs a microporous polymeric membrane as the interface while two phases flow on two sides of the membrane, some of the disadvantages can be overcome. As reported, this method is successful in removal of organic pollutants like phenols [6, 7] , but it is easy to cause fouling if proper pretreatment is not applied. In the past several years, a rapid expansion of surfactant use into a number of new, important area of technology has been seen, especially in the area of wastewater treatment process. These technologies includes froth flotation, absorptive bubble separations, swfactant-based liquid membranes, micellar-enhanced ultrafiltration, coacervate-based separation, micellar chromatography. Surfactant-based separations have a number of potential advantages over traditional methods. They often are low-energy processes because large temperature variation or endothermic phase changes are not being used to effect separations. Surfactants are often environmentally innocuous and of low toxicity in contrast to toxic solvents from traditional liquidliquid extraction. However current use of surfactant-based wastewater treatment processes has some limitation, either the loss of the surfactant in the process of wastewater treatment or the limited or narrow concentration range for the treatment of the contaminated water.
Early work reported by G. A. Nyssen, etc. [12] has shown that trace levels of pentachlorophenol and other acidic phenols (which exist in aqueous solution as anions) can be removed fiom water by foam flotation with cationic surfactant, cetyltrimethylammonium bromide. 
OBJECTIVE
The objective of this proposed research is to develop an environmentally innocuous process for the wastewater or reclaimed water treatment with the ability to handle a wide range of organic contaminants, also to effectively treat a wide range of the concentration of organic contaminants in contaminated water and reduce it to a very low level, finally, provides simpler, less energy cost and economically-practical process design. Another important purpose for this proposed research is to promote the environmental concern in minority students and encourage them to become involved in environmental engineering research.
WORKING PRINCIPLE & PROCESS DESCRIPTION
The proposed process for removing organic contaminates from waste stream consists of two major steps (1) extraction by surfactant; and (2) foam flotation.
(1) Surfactant extraction
The principle of the surfactant extraction is based on a surfactant phenomenon, cloud point.
Cloud point is the temperature above which all but very dilute aqueous solutions become turbid and eventually form two phases, surfactant-lean and surfactant-rich.
Surfactant has hydrophilic and lipophilic properties. Their lipophilic ends aggregate and hydrophilic ends associate with water when they are solubilize?. in water, forming micelles. As temperature increases, the hydration forces of hydrophilic ends is reduced. The surfactant then becomes less soluble in water. The separation of aqueous solution 'of non-ionic surfactant into surfactant-rich and surfactant-lean phases occur when the temperature of aqueous solutions is over cloud point.
In application, surfactant is added into organic contaminated water at the temperature below cloud point. With temperature increasing to above cloud point, two phases appear. The dissolved organics will tend to be much more soluble in the surfactant-rich phase. The organics in contaminated water can be concentrated into surfactant-rich phases by using a multistage operation.
(2) Foam flotation
The basic principle of using foam flotation for removing organics from contaminated water is simple. When surfactant exists in water phase, micelles are formed. Organic compounds are solubilized into micelles. When gas bubbles passes through aqueous phase, the micelles are adsorbed on the gadliquid interface to reduce Gibbs Energy and emerge from water phase as foam.
In application, the surfactant is chosen so that its adsorption at the aidwater interface creates an environment that is favorable to the adsorption of the organic contaminants to be removed from solution. The air bubbles sparged into a column of water rise to the top of the column. Surfactant which solubilizes the organic contaminants in its micella adsorbed on the aidwater interface and rise to the surface of water as foam. The foam can then simply be skimmed off. 
IV. EXPERIMENT & RESULTS
The research was focused on feasibility study. The experiments were divided by three parts: analytical method development, extraction separation, and flotation separation. The objective of the experiments are to provide the information on the feasibility of proposed research.
ANALYTICAL METHOD

Instrument and operation conditions
The simulated wastewater contained Phenol or Acenaphthylene (one of the components of PAH) and non ionic surfactant Triton X-100. The high pressure liquid chromatography (HPLC, HP Series 1 100 with HP 1046A Programmable Fluorescence Detector) was used to perform quantitative analysis of above compounds. The operation conditions were as follows: 
EXTRACTION SEPARATION
Surfactant selection
Surfactants play the most important role in the separation process. First, they solubilize organic contaminants into micelles, and second, they form micelles into which organic solubilized contaminants attach on the gadliquid interface. The proper surfactant(s) should at least have the following characteristics: (1) high solubilization capacity for organic contaminants, and (2) hydrophobic characteristics of the formed micelle, which means the formed micelle will adsorb on the gadliquid interface firmly.
Nonionic surfactants have been proven to have better solubilizing power for organic compounds like hydrocarbons and long chain polar compounds [16] [17] , and they are commonly used as frothers in the froth flotation process. It is for these properties that we selected a nonionic surfactant in our research system. Another important reason is that nonionic surfactants have a lower cloud point than other types of surfactants.
For our feasibility study, we used Triton X-1 00 (Octylphenoxypolyethoxyethanol nonionic The experimental results showed that non ionic surfactant Triton X-1 00 was totally recovered after flotation. Phenol concentration in surfactant lean phase was reduced to 4.5 ppm from 5 ppm.
However, the concentration of phenol in foam was 5 times higher than that in aqueous phase.
V. CONCLUSION
As we expected, non ionic surfactant Triton X-1 00 is able to effectively extract phenol from its aqueous solution. Experimental results showed that phenol concentration was reduced by more than half after 50 ml, 10 ppm phenol aqueous solution extracted by 2 g of Triton X-1 00.
A simulated surfactant lean phase was tested with flotation for surfactant recovery and further removal of phenol. Experimental results showed that non ionic surfactant Triton X-1 00 was able to be recovered completely. At the experimental conditions, partial phenol was removed from surfactant lean phase. However, the concentration of phenol in foam was five times higher than that in its aqueous solution. In our experimental conditions, collected foam contain phenol about 25 ppm, Triton X-1 00 6.65 YO (wt).
Feasibility study proved that proposed hybrid process is qble to remove organic chemicals from wastewater, but to recover surfactant Triton X-100 completely. The experimental data showed that the future for the proposed hybrid process seems great. As we proposed, it is possible for this process to provide a new method for the wastewater treatment which effectively treat a wide range of organic contaminants without loss of surfactant.
Further study of the process should be focused on following area:
